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Plant genes for sequence homologs of phytol 
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AB A gene involved in the methylation of tocopherols is identified in 
Arabidopsis thaliana and sequence homologs are identified in other 
plants. The gene may be useful in altering patterns of tocopherol 
biosynthesis in plants in the generation of novel secondary 
metabolites (no data.). More particularly, the present invention provides 
and includes nucleic acid mols., proteins, and antibodies associated with 
genes that encode polypeptides that have methyltransf erase activity in the 
synthesis of tocopherols, such as y- tocopherol methyltransf erase and 



2 -methylphytylplastoquinol methyltransf erase . y-Tocopherol 
methyltransf erase genes are provided from Arabidopsis thaliana, rice, 
corn, Brassica and cotton. The gene was first identified by a mutation 
leading to accumulation of 6-tocopherol in Arabidopsis, Expression 
of the cloned gene in soybean led to changes in the tocopherol profile of 
seeds . 
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US 2001-316975P 
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NL, 
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DK, EE, ES, 
BF, BJ, CF, 

20020905 
SE, MC, PT, 
SK 

P 20010905 
W 20020905 



AB 



and 



This invention provides sequences of soybean seed specific 7Sa 
promoters capable of transcribing heterologous nucleic acid sequences in 
seeds, and methods of modifying, producing, and using the promoter for 
expressing genes in plants. The invention also provides 
compns . , transformed host cells, transgenic plants, 

and seeds containing the high-expression promoters, and methods for preparing 
using the same. 
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products involved in tocopherol biosynthesis and their 
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PRIORITY APPLN, INFO. : US 2001-312758P P 20010817 

WO 2002-US26047 W 20020816 

AB The present invention relates to genes associated with the tocopherol 

biosynthesis pathway. More particularly, the present invention provides 
and includes nucleic acid mols., proteins, and antibodies associated with 
genes that encode polypeptides that have methyltransf erase activity in the 
synthesis of tocopherols, such as y- tocopherol . methyltransf erase and 
2 -methyl -6 -phytylplastoquinol/2 -methyl - 6 -solanylplastoquinol - 9 
methyltransf erase . y-Tocopherol methyltransf erase genes are 
provided from Arabidopsis thaliana, Oryza sativa, Zea mays, Gossypium 
hirsutum, Cuphea pulcherrima, Brassica napus , Lycopersicon esculentum, 
Glycine max, Tagetes erecta, and Lilium asiaticum. Homologs previously 
identified as A24-steroI C-methyltransf erase (EC 2.1.1.41) are also 
identified in cyanobacteria {Anabaena, Synechocystis , Nostoc punctiforme) 
and Prochlorococcus marinus . The present invention also provides methods 
for utilizing such agents, for example in gene isolation, gene anal, and 
the production of transgenic plants. Moreover, the present 
invention includes transgenic plants modified to express the 
aforementioned polypeptides. In addition, the present invention includes 
methods for the production of products from the tocopherol biosynthesis 
pathway . 
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BE, 
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DE, 
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FR, 
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20040706 
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IWFO, 














US 2 001- 


289527P 




P 20010509 


















WO 2002- 


US13i 


398 




W 20020503 


AB The present 


invention is in 


the 


field of plant 


genetics 


and 







biochem. More specifically, the invention relates to genes associated with 
the tocopherol biosynthesis pathway. The present invention provides and 
includes nucleic acid mols., proteins, and antibodies associated with the 
genes of the tocopherol biosynthesis pathway. The present invention also 
provides methods for utilizing such agents, for example in gene isolation, 
gene anal, and the production of transgenic plants. Moreover, the 
present invention includes transgenic plants modified to express 
proteins associated with the tocopherol pathway. In addition, the present 
invention includes methods for the production of products from the tocopherol 
biosynthesis pathway. Thus, Arabidopsis thaliana transformed 
with gene tyrA and other tocopherol biosynthesis genes produced 
significantly higher levels of tocotrienols and tocopherols when compared 
to the untransf ormed plant. 
REFERENCE COUNT: 6 THERE ARE 6 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMAT 
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The full-length cDNA of hydroxyphenylpyruvate dioxygenase (HPPD; 
E.G. 1.13.11.27) was cloned from Coleus blumei (Lamiaceae) by polymerase 
chain reaction with primer sequences deduced from already known 
HPPDs. The cloned cDNA had a length of 1657 base pairs containing 
an open reading frame (ORE) of 1308 base pairs which coded for a protein 
of 436 amino acid residues with a calculated molecular mass of 47 736 Da. 
Identities of 62.7-76.0% on amino acid level and 64.8-74.9% on nucleotide 
level were shown to HPPDs from other plant sources . 
HPPD transforms 4 -hydroxyphenylpyruvate to homogentisate 

and, therefore, competes for the same substrate as hydroxyphenylpyruvate 
reductase (HPPR) , an enzyme of rosmarinic acid (RA) biosynthesis from C. 
blumei. The ORE of HPPD was ligated into the expression vector 
pTrc99A and transferred into Escherichia coli DHSalpha. HPPD 
was functionally expressed after induction with isopropyl -beta-D- 
thiogalactoside (IPTG) . Highest specific activities of HPPD 
were observed in bacterial protein extracts 5 h after induction. At the 
same time point the highest homogentisate concentration (110 nmol/ml) was 
measured in the cell -free media. The excretion of homogentisate was 
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accompanied by a successive browning of the medium due to the formation of 
oxidation and polymerization products of homogentisate . The enzyme 
characteristics of the heterologously expressed C. blumei HPPD 
were determined. 
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The transformation of 4 -hydroxyphenylpyruvate to homogentisate, 
catalyzed by 4 -hydroxyphenylpyruvate dioxygenase (HPPD), plays 
an important role in degrading aromatic amino acids . As the reaction 
product homogentisate serves as aromatic precursor for prenylquinone 
synthesis in plants, the enzyme is an interesting target for 
herbicides. In this study we report the first x-ray structures of the 
plant HPPDs of Zea mays and Arabidopsis in their 

substrate-free form at 2.0 angstrom and 3.0 angstrom resolution, 

respectively. Previous biochemical characterizations have demonstrated 

that eukaryotic enzymes behave as homodimers in contrast to prokaryotic 

HPPDs, which are homotetramers . Plant and bacterial 

enzymes share the overall fold but use orthogonal surfaces for 

oligomerization . In addition, comparison of both structures provides 

direct evidence that the C-terminal helix gates substrate access to the 

active site around a nonheme ferrous iron center. In the Z. mays 

HPPD structure this helix packs into the active site, sequestering 

it completely from the solvent. In contrast, in the Arabidopsis structure 

this helix tilted by about 60 (degree) into the solvent and leaves the 

active site fully accessible. By elucidating the structure of 

plant HPPD enzymes we aim to provide a structural basis 

for the development of new herbicides. 
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